Chicken ovalbumin upstream promoter-transcription factor (COUP-TF) represses transcription from the promoter of the gene for ornithine transcarbamylase in a manner antagonistic to hepatocyte nuclear factor-4 (HNF-4).
Chicken ovalbumin upstream promoter-transcription factor (COUP-TF) and hepatocyte nuclear factor-4 (HNF-4) are orphan members of the steroid/thyroid receptor superfamily and exhibit ubiquitous and liver-enriched tissue distribution, respectively. The gene for rat ornithine transcarbamylase (OTC), an ornithine cycle enzyme, is mainly expressed in the liver and is under the control of the promoter and the 11-kilobase upstream enhancer, both of which are liver-selective. Two sites of the promoter region and two sites of the enhancer region of the OTC gene, as well as the ovalbumin promoter site, were recognized by both HNF-4 and COUP-TF, showing that these two factors have closely related binding specificities. Since HNF-4 activated expression from the OTC promoter in cotransfection analysis, this factor appears to participate in liver-selective activation of the OTC gene. On the other hand, COUP-TF repressed the expression from the OTC promoter, whereas it activated expression from several other promoters. Therefore, COUP-TF plays a dual regulatory role depending on the promoter context. Repression of a tissue-specific promoter by a ubiquitous transactivator and derepression by a related tissue-enriched transactivator is potentially an important mechanism for tissue-specific activation of a gene.